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(54) DATA MULTIPLEXING STORAGE SUB-SYSTEM 
(57)AbstraGt: 

PROBLEM TO BE SOLVED: To enhance the processing 
performance of each storage sub-system, by 
suppressing the increase of a load accompanying data . 
copy for data multiplexing between plural storage sub- 
systems. 

SOLUTION: In this storage sub-system, a master disk 
sub-system 1 04. which has a constitution connecting 
disk storage devices 116 under the command of a disk 
controller 103, is connected through an inter-master and 
remote data transfer path 1 17 with a remote disk sub- 
system 105 in the same constitution, and write data 
outputted from a central processing unit 101 through a 
data transfer path 1 02 to the master disk sub-system 
1 04 are copied to the remote disk sub-system 1 05. In 
this case, this storage sub-system is provided with a 
data update under of time storage table 1 09 which 
manages a data update history for each data 
management unit such as a track, cylinder, volume, and 
file, and the continuity of the data update is judged for 
each data management unit, and an executing equipment is controlled for summarizing the data 
copying operation so that a load resulted from the execution of the data copy can be reduced 
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X^^y^S 0 4TVN-H'>x707^-i$^Sii^7^^ 
•:Po x-:5'eM;0^'^T'r^a:X7"^yy3O 5Tia:««ii 

50 >^r'-^)V2 0 4 7j>^^gSriy:f^^SSTlHllSfBtt5"- 
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^^-:f)lAm (2 0 1) ^^T, Tsr-y-fS 0 6X-^ 

7 T±fi<?)**ffiSS® 10 1 ^WR T_ I yO(D^T 
m^^nrs^Vo SM^X^^x^X^ltyS/X-rAl 0 4 

SBT<ox^x^5^ieisiiei 1 6^<D^m<om^s<^\t. 

a:liS;^j:^^^7^^X^$Jmfflya"tr^ylJ-l 14<Dmm\z 
ItJC, ±fi[C9tp*iaSSBl 0 l;6^^0WRTav>H 
9 (^MIST'S ffi^^;^ h T :y y-r^ C iCcfct? T. 

[0 0 3 2] 'A\z. M'j'e-hmmm^u^y^i i 3 

z^X'rlx 1 0 5^0WRT_I /OC0X^v^--;U:feJ: 

r;wRT_i /o^fTSQfS<&fT?'cj:3o ce:TXT-^>y4 

0 1 (DmmA\t. x-^MfrlH!»fBit^-:/;P l O 9 
4 0 2C0jg^B[i:ia>fbWRT_I/OX^va.— 

ttf^SlI^^ >^y^-^)l2 0 4 (0- Itf^fflfO^^- 

3^Mff0mfB«5""-:/;i/ 1 0 9 ^mr^-i y^j~^)V 

(il1H:ftMMST0SIBti7"-:/J^5i^'1' >^ 2 0 4 c ) (D 
ffi^— 0#W{C»7 — ^XUT(C)l3ifL. X5^^y7^4 0 4'r 
— |H:f^HU<^x-^MiTlHl^lB1t5=— 1 0 9 ^JtT^ 

4 b) ^-#f^Mcox-:$^HfrlHimfBti'^-:/>»H 0 9 

;i'#-r>i572 0 4 c) {::^^-r^o XT->y7'4 0 5TS 
fT(^x-^MSf[Hlifi:IBtt5"- >^Jl- 1 0 9 ^^^it-^ >^ 
«t (gSr1H:f^MSrimiS:IB1ic7^-y;P*^ >^ 2 0 4 a) 

^-n^mo^^m'mMm.v—^)^ i o 9 ^jg-r^j^-f > 

(-l&ftMMiTlHlScfBIS^"-:/;!-^^^ >:57 2 0 4 b) 

f-i^^-r-So xx^y:/4 0 eTy— ^xUTtriijiibT 

^fit^SiTia:f^MfT[Bl^tBtt5^-y;^4^-r >^ 2 0 4 a 
COlS^^^{c:^^L, X7"^yy4 0 7TgSftH:f^(7)5^- 
i5^SiflHl^lB1t7^-:/>'H 0 9t.f^^fz.'r-^)\^M^^ 



MifiHiSfBttT— :/;n 0 9 coms^Ansx^f^^w 

S^H^T^o XT-^yy4 0 2Ti^^BcOSii^^»lT 

^ (hzifiibWRT^ I /ox^i?ii---;i/^5<trX^^fTfias 

^frJ^ii^ (X7^:yy4 1 0) o 
05 [0 0 3 3] :icO-M<l:WRT_I /OX^rviL-;^*5 

XT-^y:/5 0 i^^ex5^u/7^5 0 5 5&^vXi$^^-rx 

^it^^vXT^A 1 0 4±fc:ffl^oTV^§U^:--h?^X 
^^^i/T.'rK 1 0 5'\<0*S^T'-:$'<^^^i!i31T^ 

-^MSfim^tBtiT— :/;n 0 9^co^^rcck-::>T, s 

5 0 IT^^^i-ryv^^^U 1 1 liCOU^r-hT^-f XtJ7 
15 •tJ-:/>'XT'A 1 0 5^CO*M^5='-^^gl^-r^o CCD 

1 i±(3!)x-i$^ffli:;?}*JCct:^^oT»oTt)S(^^U. 
LRUT;P::^UXAtr.fc^^OT^oTt>^V^o X7=-:y 

^5 0 2T^^$nrc*s?*^-^(^^^tcM;t^-r'5M 

20 fflHll^^, Sffif^S(0-r-:$^MiflHj^f3ttT--y;i' 1 0 
9;&^e»S!^tHfo T.'rv^^^^X. iHHrflitacoMfflHl 

mSlcM-S (X^^y^S 0 4 — 5 0 5) <> X'T'^y:?'5 0 

30 -hy'^X^ityS/XT-Al 0 5^WRT_I/0^^ 
ff^^ (XT^^yT'S 0 6-5 1 0) . 
[0 0 34] ^tc, c<7)z:a>fbWRT__l/Ollfi^5n.S 

\zr::>^^X-m^m^ (XT-^y:/5 0 6-510) o 

[0 0 3 5] ^r. ^M*^e*x-^JcM;ST^u^- 

35 hx^Xi:7-9-:/vX^Al 0 5<D'xmX(::?ifbWRT 

r3'T>H^^fT'r^ (XT^-^yr/S 0 6) o 
[0 0 3 6] X7^^y7'5 0 7T^MWRTaV>H{r# 

5 0 8"eU^:— hr^-Y X^ityi^XT^Al 0 5:6^ibOI 
40 /O^TffiS^-^^fT^o •^bTX^^yy5 0 9{CTX 

[0 0 3 7] ^>^A^±tcS^fc±feCD + 

45 ^jaa^mi 0 i7j)^e>o5^^x^5^— ^<DMffj:i(SbT 

(OJ^^(Dx-^5^#m>ft:fBtSi^:/S/X5"AfCcJ:nti> ;^ci: 

#a'fbcD;^ci56c7)WRT_l /0^ffl^«(w> 
^'MSfEifclBttT^-:/;!/! 0 9Sr#^b. n#f^fi?!>>e> 

50 <^:gffiHiis<7)^^t:^i^^> ^mmWi(DWpm\^\z$>^y' 
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fc, -mmm^<DnR'sm^nuozit\zX'DX. 
^yzy^^'eu 1 1 im\zmir^mDM:'^<Dmi\:^u^ 

X5^A(D4^-V-/>'n.^^U 1 1 1 pJfflttCDl^ 

. [0 0 3 8] ^i^\Z. y'-^^^(Drc^(D^X^-V'e 
- hrslx-i^^Sji/IX 1 1 7 ^jSSL/tii®:;^.f:T'-^e 

hu-^ m<Dmm&i}mm \z^^y'-^ ^mit^^-^miz 
[0 0 3 9] (^m(Dj^m2) 'A\z. mi\zm^^n^ 

COt"- ^ ^S{bfSti-t^ y X ^ A :fe 0 i 
Ts^'^^zyT.^Al 0 5 t(Dm\z^\f1r^^m::i\^-mfl^ 

m\z:ion^9j}mmjiy'-^m^(omm.^m {m2(Dmm 
mm (D-m^. m6(Dyu-^^-h\zxmm'r^o 
[0 0 4 0] rzt^\i. 0Uc^TvxiS^5^>rx^-tJ-y 

i^XxA 1 0 4±<D:^^J:3-—Ay'—^^mrci\ZZZmit^ 
7t\.xmmr^m^s ^7.^'r>(7.^^^'y7.'f'K\ 
0 4c^5^^X^©jag«l 0 3t*. SBSTO^^^U^ 
—Kf—d^^^^v-y^:^'^^) 1 1 l±tcX5=— v>i^ 

T.^^^i/T.'rh. 1 0 5^«^iA^^, ^lOl&f^^^M^^ 
U:i"AO^h^!yiJ7 (TRK) fSfflJCjgoTaiDig'r 

©JSIb. U^-h5^'<7.i:7tJ-y'>X5^A 1 0 S'^cDWR 

A\\m^\zm'^^n^vu—^^r—v\t,. 

-Ja310iJT'$)^. Z.ZX. ^^SScoj^^JC^-Tx-^M 
STlHlScHBtS7=— :/;H 0 QCO-Sf^^MfC^t^Tti. 5feO 
liI2:fec}:t/0 3tr0iJ^L^«'&tf5ltIc7)$iJfP^fT^p % 



T (Xx^y 7^6 0 2) o ^CTllHlCOU^'-hx^X:^ 

05 1^ y^s/xxA 1 0 5 ^(Du 'd-owmm^<ry'f-^w 
't^}:^mi^^o:>^mm)s^m^\z^^m^\z\t. 

OXirv^-^l/^fT^cJ:^ (XT^-^y ye 0 4*5^:^^X5=- V 
^6 13) o XT-*y7^6 0 4T^*:3t!-M^®JSE'\OS 

^(tSi^n tr-*f^iefflrtc^ h ^ >y V ^y S^ol^:^ 
U 1 1 1 ±lC#ffi-r^ (Cache Hit) 5&^#«EL 
^cVi:^^ (Cache Miss) ^^^^^^TS 
6 0 5) « XT^^yT^e OGTCache Mis sX& 
20 '5h^^y^c^X5r-v>>>^ia31^*^*fx^X^©Jigffl 
T^nir^yltl 1 4trS!ffl» X^^^y^e 0 7X^<D7.^ 

-vy^^m^TW^^nuoo ntr-^^ffi^ox^^- 
1 1 1 ±.\z7.'r-z^y^'^nx\^^^^mx^mimrz}!b 

25 (DWRT_I/0^fi^<g:U^:-h5^><X^1t:/vX7^A 
1 0 5{CfT5^cJ:3 (X^^y^e 0 8^^^ 6 1 2) o CO^Jl 

XT^-^yT'e 1 i\zx^mimfcit^(D'NRT_ \ /o^m 

ii^^'^\zm~T'^^t. TsJ-v^^X 3i?SiJo|j!)Sin tr- 

[0 0 4 2] Z.(D^o\Z. *^SE<D?^li<D«^JC«, 
i:;^«S/X'T-AiL-^±tf^^(^I^^JCT^ff$n^, 
XiS^x^X^-tJ-y^/XT-Al 0 4(DSETc^'7'^X^tB1ft 
35 SSI 1 6<?:)^^-i5^^U^-h5^^X^^i^-y'>X5^A 

[0 0 4 3] (^S(?:)?^^3) 

^R^CD5^-^^S{btBt&i^:/>'X5"Atc^5l.^T. RAI 
45 D;5S;(CT, VXi^'^^^Xi^ityS/XT-A 1 0 4:fe.tt/ 
U^-hx^X^j7l^yvX7^Al 0 ^\zxf-^^Vkm 

-m^z^^^xmrn-t^o 

[0 044] mi \Z^mm<Dmm\Z:$5^'f^ R A I D;;^^ 
50 Oy'-^^m(Dm^7^'to KAlD:^^\Zj:^y'-^0:) 
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K&y"—^ (Pari ty#0) ^m^. mWzh^y 
i7#nx l7!>^^#nX 1 + (n-1) ^T<OXh^-r:/ 
JC^^bP a r i t y # 1 ^}#Oo Z.^XK&y^-i^(Om 
Sli#tcHSc^xA*-r X tcSEHT o T ^> A 

^^'r^:;^iCT$>oT%^v:»o ra i D:^^\z:^n^y' 

IB X- cfc i^^lB ^lS^^'-- ^ ^ ^:n:Sx - ^ ^ ^ 
"T-SU— H^5^^ ^'y^^-f h;5^<^::J^^^'So K&'r— 

10 5{;:*fbT, 'S.m^rifz.Vyy^oyy'-i^cD^^^ 
jIbTU- F^x^ yy^ y< Y')d^X(Oy'-^^m^ 

^-r:?'^-^<^fej^JwJ:::>T. ^X h ^-T T^^-f h:^^ 
[0 0 4 6] -rr^i^^s -a{b<^fcS6(DWRT_I /o 

\z\t^m:>^hy-(':/m(D^mf)mm'r^t(Dnm^^^. 

X h ^-r T'^JTc^Mfr^ffit" J: 3 icx hy^:/mm.m± 

mzm-:>xmm^u^n^^x. wRT_i/o<o^fT 
mj^x:r.mit(Drzib<DWR T_ I yo<Dmn^nu. o » 

WRT_I/OT-ei^bT'^J:Vib> MSff^^tlTV^^^^j: 
V^fp|-X h^-ry^J(Dffic^5^-^^»ii:TWRT_I / 

OTU^-h^^x^i^yvXT^Ai 0 5t;:«^j2vtrc: 
(hJCctoT, U^-hx^X^i^y'>X5^Al 0 SICT 

^xh^-f/^-r htmm'^n^^o\zwm^^z.t,^ 

[0 0 4 7] ±3^co0iiT(^> 7.hy^yn(D^Vyy^ 
\z^t^WS\m^<r>mM\ZX7. h 'f)H(D± hyy^ 

^^^^x^m-r^^^. ^§\(D^^rzhyy^(D^^u 
m-r^^^^^o^^x^^fc^^. -^^iz. z,<DmDm^(D 

mm^i^tLX. vX:^5^^X^it:/vX7^Al 0 4:;&^ 



mm^'^^rcy'-^m^(D±mmmB^o±^i^\zjt-^x. 

i/^T. ms^^xsm^^^m.vx]^T\zwmt^o "f— 
yxXT-A>J?^fc^x«icH^DfcSinfc3iPiftfetwis@^ 

5>XxAf^05aS^FBlt^lt^bTM^T^;^j:(.^t5<h*;^^ 
<?^ci:0, ^:<^^-i$^^2im^^r«^^JD^bT, x-r^^e 

[0 0 4 8] T:^ci:^9'^, z.o:>W§\W^\zzLm'c(ryfz.^<^ 
WR T_ I /Otdg-r-S Yyy ^^fic^jaSit-A^^y 

H^sasf'S^s^tbT, 01 fcs"rfta;<^u i o s 

15 tC. ^8JC'^J^$n'5>«^fi(7)¥i^WRT_„I/OS[lS^ 
fmm'f—^)^^ 0 1 ^:¥i^M«a'JlHlic:^^>^ 8 0 2 

{^-^mwiwmi : N) <^s^t^o 

[0 0 4 9] Wi'^\zVyy^M^^(D%M^—)^^y\^<o 
20 o^as^rsl (tm) ^SSiJ-r'5z:m^b:cofcde)C0WRT_ 

QO^iJ-rti^ MIC. X5^*yy9 1 

^J^IBtib, XT^-^y^Q 1 4TI/O^T^S>^»tiE«Jc 

25 U^fvTzJs^^t^'^m^X^tz.^. 7.'ry^^\^X^n%\ 
<hT^-^tejtgBi&P^^Jch<7)|l/^>ibWRT_ I /OM^l^ 
r«1 (A t) ^»l±ST^o Xx^y:/9 1 IX. Z,n^X(0 
5pi^WRT_I/Oi8ia^r«1 (tm) t^Hthfi'J^nfc 
WRT_I /OMS^rBl (At) ^;5^^SfrO¥i^WR 

30 T_I/0®31^rB^ (tm) ^»tBT^o ^fc. XT^^y 
y9 1 8T#l±SbfcSff<O¥i^WRT_I/O5[l310trBl 
(tm) ^¥*§WRT_I/0«l3lNFFm^7^-:>';^8 
0 llCt&Mb. XT^-^y^Q 1 9T*¥l^MliS1[Hl^::^»>> 
^8 0 2 (N) ^-f >^'J;<>h-r'5o Xa-^yy9 

35 1 7<D#ai (¥1^WRT_I/05!IS^F^ ( t m) <DM 

ff) -}5m^. t^hfL\rfU(D (ici) (c^ij^^n^so 

[0 0 5 0] 

40 

[ffo 5 l]Atl2to<fc^JCbT5FJ^WRT_r/'afflS 
^F«T (tm) ^SSi)b, C(DWRT_I/05[i31:t-A* 
F^7t:JC^Xh^-r y^JC0^-^<^#fii'T, U ^- 
45 h^^X^1^-y>-X^A 1 0 5tcHff^fT?'ci:o:/c:&7!^^'h 

^iJ^XT^-^yT'^^. ;^c^;^t^\ ^ 9 tC^^I-^X-r-^y ^ 9 1 
OcDKMtC, ¥J^WRT_I /OSaHBtrBT (tm) (D» 
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WRT_I /OiOfS^rp^ (tm) (Di^/b^tt^L. t m 

[0 0 5 2] ;iOct^te:, •TX:^-U^-hP«1x-^K 

117 tC:fefrt^x--^fejllP#P«^^#ie>>tx-^tt 

X^ity>-X^A1 0 4:fej:D^U^:-h5"^X^1t:/S/ 
X5^A 1 0 5 (CTRA I D:b^X-y'-^^^^'t^m'^ 

Ai 0 5TU-H^^>f :7r-r^-r h;&^43j:r)^^x h 
[0 0 5 3] &.±^mBMm\z^^xt^^nrc^m^mm 

[0 0 5 4] 

?^X(Dy'-'^^mitO)rcib<Dy'—^m^\Z^oM.^(Dm 

[0 0 5 5] ^rc. :^mm(o. "r-^^mitmm:^^-^ 
7.'rK\z^n\mm^mzm\:^x^-i^mW'<om:fr^m 
^^nnm^mm't^z.h\z^K>. m.^m^'^^^i^T^ 
'ri^mzmn^nfcv'-^^mt(Dfz^<D'f-^^m.m 
^<D^m(Dm^^wm \^x^-^^m.m^(j^mmi^)im^ 

[0 0 5 6] ^fc. *^0J(o^-^^m^btB1tt^:/vx 

[0 0 5 7] i^%m(Dv'-^^mt%^'&^^i^7.^2^\Z 

Mm(Dm:k^mmLxmm^zfi^7.y'A(Dmm^m^ 

[mi] :^mm(D—mm(Dm^x^hy^-i^^Mit^m 
'^^i^7.'TA(Dm^o)—m'&^TWtikmxh^o 



[0 2] :$i^B:n(D—^m(ommx$>^y^-^^Mitt^M 
'^yz^7.y'i^\zxm^^^ti^mmmm<D--m^^'rmit 

So 

10 [0 5] :^^m<D'-'mmcom^x$>^y^-i$^s^MitB& 

So 

[0 6 ] :^mm(D-mm(ommx$>^y'-^^mitBm 

15 So 

[0 7] *^0jo-siMco?^M-e&s5^-^^afbfBit 

[0 8] :^mM(D-~'^m(Dmmx^^y'-^^mitm^ 
0-e»So 

[0 9] ^mMo)-Mm<Dmmxh^'f-^^Mi\:mm 

So 

25 m^omm] 

1 0 1 -ff^^MSSM (±&mm) ,10 2 -x-:^^ 

(mi(7)x-^K2iMies) > io3-x><x^$a 

IBSe, 1 0 4-'VX^x^X^57lJ-y'>X'5^A (^lO 
IBtfti^T'S^X^A) . 1 0 5-U^-h^^X^1^y>' 
30 X^A (^2CDtB»ity->X7"A) , 10 6-JCtCPU 

"T-^um^^-h. 1 0 7-»CPU«afflyair-/ 

1 0 8-^^a;^^U, 1 0 9 -x— :$^MSf!fiI®:fBtS 
5^-y>iP ($fJW*^IBft^S) > 1 1 0-*31AX, 1 
1 l-4^v^y v^/^U> 1 1 2-»MU^— h-r'-'^te 

35 si^-h. 1 1 3"'Mv=E-hmmm^u±^y^. ii 

4-*t5='^X^©r#Pffl7'uir^yit. 1 1 5-^^5^^X^ 
5=^-^tei^*-h. 1 1 6-^^X^HB1fi^g, 117 
-^X^-U^-hF^^^'-^teM/IX (m2CD-x-:$^e 

40 a-agTl«:«;MfflHl^tB«7^-y;i'#^ 2 0 4 b 

—ui^m^mmmm^'-^ji^'i 2 o 4 c - 
WR T_ I xommmrmm^f—^)i^^ so 2 -^i^m 
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